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Specifically, claim 18 is amended to recite that the antagonist is administered "to 
specifically inhibit the activity if the integral membrane protein." Support for this amendment is 
also found throughout the Specification, including at least page 6, lines 8-14. 

Claims 18 and 36 are amended to recite an antagonist "consisting essentially of rather 
than "comprising" at least four consecutive amino acid residues from a transmembrane domain. 
Applicants acknowledge that the "comprising" language may have encompassed the entire 
transporter or receptor protein, and this was not intended. In contrast, the invention is clearly 
directed to peptides which consist essentially of a single transmembrane domain or a portion of a 
single transmembrane of a transporter or receptor. Thus, for example, the Specification teaches: 

"The antagonist peptide for a particular membrane protein may have the 
entire amino acid sequence of a transmembrane domain or may comprise a portion 
or fragment of the transmembrane amino acid sequence. 

Fragments of a transmembrane amino acid sequence may be selected by 
truncation of one or more amino acids from the amino terminus of the 
transmembrane amino acid sequence, by truncation of one or more amino acids 
from the carboxy terminus or by truncation of one or more amino acids from both 
amino and carboxy termini." (page 7, line 29 - page 8, line 3) 

"The present invention provides antagonist peptides which correspond to 
the amino acid sequence of an integral membrane protein transmembrane domain, 
fragments of such a sequence and peptides which include the amino acid sequence 
of an integral membrane protein transmembrane domain or fragments thereof 

The present invention provides antagonist peptides comprising amino acid 
sequences corresponding to at least four, preferably ten and more preferably from 
fifteen to twenty consecutive amino acids of an integral membrane protein 
transmembrane domain." (page 8, lines 14-24) 



Therefore, Applicants submit that there is ample support in the Specification for the 




Claims 32 and 35 are each amended to recite use of the methods in the treatment of only 



one of two previously recited conditions. Therefore, because these amendments strictly narrow 
these claims, there is support for the amendments in the claims 32 and 35 as originally filed. 
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Claims 62-64 are amended to depend from claim 22 rather than claim 60 and to further 
limit the "integral membrane protein" of claim 22 rather than the "tyrosine kinase receptor" of 
claim 60. This amendment merely corrects a drafting error and, because the amended claims 
strictly narrow claim 22, there is support for the amended claims in claim 22 as originally filed. 

With respect to amendments to the Specification, an amendment is made to page 42 which 
corrects a reference to "Fig. 5f to a reference to "Fig. 5g". Applicants submit that it would have 
been apparent to one of ordinary skill in the art, from the text preceding the reference and from 
the figure labels, that Fig. 5g was intended. Similarly, pages 42 and 43 of the Specification have 
been amended merely to move the position of two paragraphs describing Fig. 6 and relating to the 
experiment entitled "Inhibition of al A-adrenergic Receptor Activity'', described at the bottom of 
page 42 to page 43. These paragraphs were inadvertently misplaced during the preparation of the 
application and, Applicants submit, it would have been be apparent to one of ordinary skill in the 
art that these paragraphs properly belong in the description of the experiment on a 1 A-adrenergic 
receptor activity, as they refer to further administration of phenylephrine and to the results shown 
in Fig. 6. 

Rejection of Cl aims 18. 20-37 amid 60-65 Minder 35 U.S.C. SU2. fnrst inara^irap lhi 

Claims 18, 30-37, and 60-65 were rejected under 35 U.S.C. §1 12, first paragraph, as 

"containing subject matter which was not described in the Specification in such a way as to enable 

one skilled in the art to which it pertains, or with which it is most nearly connected, to make 

and/or use the invention." 

Specifically, the Office Action notes that Applicants, in their previous response, had raised 

six points to traverse a previous and similar rejection, and the Office Action then challenges each 

of these points. Therefore, Appl icants wish to cl arif y their p rftvi ^bmtnnjpn^ | r uiu l hy 1 pu inl" 

in response to the issues raised: 
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L The Office Action objects that peptides "associated with specific receptor overactivity" 
have not been claimed, that the claims encompass any G-protein receptor dysfunction, including 
disease states in which "lack of activity" characterizes the disease state, that abnormal function of 
D2 receptors is not equivalent to "overactivity," and that the claims do not recite using any 
specific peptide to specifically inhibit D2 receptors. 

First, Applicant note that the claims, as amended, refer to the treatment of "a disorder for 
which administration of an antagonist of an integral membrane protein . . . is indicated" by 
administration of a described peptide "to specifically inhibit the activity of the integral membrane 
protein." By definition, an antagonist inhibits the activity of a receptor or transporter and, 
therefore, Applicants submit that an antagonist would not be indicated to specifically inhibit 
integral membrane protein activity in a disorder characterized by "lack of activity" of the protein. 

More particularly, the Specification teaches that peptides selected in accordance with the 
invention may be used to treat disorders associated with specific receptor overactivity such as 
schizophrenia, which is associated with overactivity of the D2 dopamine receptor, as described at 
page 10, lines 19 to 22 of the Specification. 1 The Specification also teaches that antipsychotic 
drugs which block the D2 dopamine receptor have been used beneficially in neuropsychiatric 
diseases, and notes that antagonists of the D2 dopamine receptor are useful for treatment of 
schizophrenia, Huntington's disease and Tourette's syndrome. 

With respect to Parkinson's disease, it is irrelevant to the present invention that 
Parkinson's disease is characterized by dopamine receptor inactivity, because one of ordinary skill 
in the art would recognize that a dopamine receptor antagonist is not indicated in Parkinson's 
disease. Applicants have neither suggested nor claimed the treatment of Parkinson's disease with 
the antagonist peptides of the invention. 

Finally, contrary to the stateme nt in the Office Action, th e rlaims wh ir h rrfrr trrftvM i mtW " 
of schizophrenia, Huntington's disease and Tourette's syndrome do refer to specific peptides 



Applicants note that the wrong page reference was provided in the previous Response. This explains why, as 
the Office Action correctly states, "page 12, lines 19-22, mentions nothing about schizophrenia." The correct 
citation is to page 10, lines 19-22. Applicants apologize for the error. 
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3 . The Office Action objects that the claims do not recite specific peptides to specifically 
inhibit specific adenosine receptors, that there is insufficient guidance on the use of the methods 
(particularly for the disorders of claim 28 "that have no known cause"), and that there can be no 
expectation that administering transmembrane-specific peptides for affecting one symptom of one 
disorder can be extrapolated to treating the foil scope of symptoms of the disorder. 

Respectfully, Applicants note again that the claims relate to a method of treating "a 
disorder for which administration of an antagonist of an integral membrane protein ... is 
indicated:' The Specification does not attempt to list all diseases for which such antagonists are 
indicated, nor to list which integral membrane proteins are associated with each and every disease. 
Such a teaching is not required because it goes beyond the scope of the claimed invention. Some 
diseases associated with overactivity of integral membrane proteins have already been identified, 
and it is very likely that more will be identified in the future. However, it is Applicants' invention, 
and the teaching of the Specification, that disorders for which treatment with an antagonist of an 
integral membrane protein is indicated can be treated by administering an antagonist peptide 
derived from the amino acid sequence of a transmembrane domain of the protein to specifically 
inhibit the activity of the integral membrane protein. The Specification describes a number of 
these diseases and their associated receptors, a provides working examples of the utility of the 
invention, in a manner which is sufficient to illustrate the invention and to enable one of ordinary 
skill in the art to practice it without undue experimentation. In addition, Applicants do, in fact, 
teach specific peptides which may be used to specifically inhibit the specific receptors from 
which they are derived. Applicants respectfully submit that no more is legally required. 

With respect to the disorders of claim 28, Applicants note that although schizophrenia, 

Huntington's disease and Tourette's s yndrome are undou btedl y mnipli-Qcjdii s^^ 

antipsychotic drugs have been shown to selectively block the D2 dopamine receptor", as taught at 
page 20, lines 13-14, of the Specification. Thus, these existing drugs, which are antagonists of 
D2 receptor, are regarded as useful by those of skill in the art. The Office Action cites no 
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evidence in support of the argument that the new D2 dopamine receptor antagonists disclosed in 
the present application will not have a similar expectation of usefulness in these conditions. 

4. The Office Action objects that EGF receptors are not representative of all neoplastic 
growth in cancer because all neoplasms are not caused by dysfunction of the EGF receptor. 
Applicants agree. However, the claims encompass only treatment of such disorders in which 
administration of an antagonist of an integral membrane protein is indicated. An example of EGF 
receptor-associated neoplastic growth was provided in the Specification to illustrate how one of 
ordinary skill in the art can recognize a disorder in which an antagonist of an integral membrane 
protein is indicated, without undue experimentation. The claims are not directed to treating all 
neoplastic growths or, indeed, any other conditions in which administration of an antagonist of an 
integral membrane protein is not indicated. 

5. The examples relating to GAB A receptors and monoamine transporters were provided for 
the same reasons as the examples relating to the EGF receptors discussed above. 

6. The Office Action objected that claims 18, 22g, 25h, 26h, 30h, 33h and 36 continue to 
recite the phrase "effective fragment or analogue thereof." These claims are each amended herein 
to delete that phrase and, therefore, Applicants respectfully submit that the amendment overcomes 
the grounds for rejection and request that the rejection be withdrawn. 

Reaectiomi of CBaimns 62 arad 64-65 mrader 35 U.S.C. 8112, second paragraph: 

Claims 62 and 64-65 were rejected under 35 U.S. C. §1 12, second paragraph, as being 

indefinite. Claims 62-64 included a dr afting error which c onfi ned t h n depe n dfi nr y nnrl thr 

antecedent basis of the claims. These claims have been amended to correct the errors which led 
to this rejection. Applicants respectfully submit that the amendment overcomes the grounds for 
rejection and request that the rejection be withdrawn. 



0010 



01/25/99 MON 16:51 FAX 



Applicants: Ng et al. 
U.S.S.N.: 08/670,119 
Filed: June 25, 1996 
Page 10 



a on 



Renectiomi off Claims 18. 20-22, 36 and 60-61 umdler 35 U.S.C S102(M 

Claims 18, 20-22, 36 and 60-61 were rejected as being anticipated by Lofts et al. Again, 
Applicants must respectfully disagree with the characterization of the teachings of Lofts et al. in 
the Office Action. 

Contrary to the statement in the Office Action, Lofts et al. does not teach " treatment of 
nude mice with an effective amount of a WT peptide sequence comprising at least one 
transmembrane domain of the neu/EGF integral membrane protein". Nor does Lofts teach 
administration of isolated transmembrane peptides to nude mice in which treatment with an 
antagonist of an integral membrane protein is indicated. 

Rather, Lofts studied the effect of causing neu-transformed cancerous cells to express 
within themselves portions of the neu oncogene. The experiment was conducted both in vitro and 
in vivo. The growth of these transformed cells was studied in nude mice, as such mice do not 
reject foreign tissue, thus allowing the effect of ney oncogene expression within the tumor cells on 
tumor cell growth to be observed. This model system is not in any way analogous to the claimed 
invention. 

As noted previously, the authors of this reference did not conceive of the use of isolated 
integral membrane protein transmembrane domain peptides as potential pharmaceuticals, since 
they indicate their belief that it is important that the sequences in question must be produced by 
expression within the cell and must be inserted by the cell into the cell membrane. This would not 
suggest to one skilled in the art that isolated peptides could be administered as drugs. 

For anticipation under 35 U.S.C. 102, the reference must teach every aspect of the 
claimed invention either explicitly or impliedly. Any feature not directly taught must be inherently 
present. MPEP 706.02. A rejection based on 35 U.S.C. 102(b) can be overcome by persuasively 
arguing that the claims are patentabl y distinguishable from the prior art , nr by p mfrnriin j; thr rl. tmcr 
to patentably distinguish over the prior art. MPEP 706.02(b). 

The presently claimed invention includes a method of treating a disorder for which 
administration of an antagonist of an integral membrane protein having at least one 
transmembrane domain is indicated, comprising administering to the mammal an effective amount 
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of an antagonist peptide consisting essentially of at least four consecutive amino acid residues 
from the amino acid sequence of a transmembrane domain of the protein to specifically inhibit the 
actmtyoftheintegralmembraneprotein. Lofts et al. does not teach this method. Specifically, 
Loftsetal. does not teach a method of treatment of a disorder for which administration of an ' 
antagonist of an integral membrane protein is indicated, and Lofts et al. does not teach 
administering isolated peptide, Therefore, Lofts et al. cannot anticipate the claims and 
Applicants request that the rejections based upon Lofts et al. be withdrawn. 

Claims 18, 20-24, 29, 36, 37, 60 and 61 were rejected as anticipated by Murphy et al 
The Office Action states that Murphy et al. teach the use of dopaminergic and adrenergic 

G-protein-coupled transmembrane receptor peptides in pharmaceutical compositions to "treat or 

prevent" G protein-related diseases. 

However, the Office Action relies on only .elect portions of the Murphy « al. 
to .upper, this rejection, while ignoring otter portion, of «he disciosure which teach in opposite 
directions and do not support the rejection. 

^teachingsofMurphyetalmustbeconsideredas.whole, and as one skffled in the art 
wouldunders^di^vingreadandabsorbedtiewholeoftoteaching, See. for example In 
*BW» .47 USPQ 3„, 393 (CCPA ,o«). where i, was held that i, is permissible to pick 
and choose from a reference "only so much of i, as wffl support a <tiven position, to the exCusion 

^tn-^toto UvMUto^ ^,^.^ t 

ordinary slrill in th. (emphasis added). 

It is respectfiuly submitted that, having reviewed all of the teachmgs of Murphy e, al one 

stalled m the art would not have appreciated the gp^iflrity nf inhibition of the aeti.it, ufiu 

Integra! membrane protein achieved by a*ninisu,tion of an antagonist peptide consisting 
essentially of a. leas, four consecutive amino acid residues selected from the amino acid sequence 
of a transmembrane domain ft* integral membrane protein, as disclosed and ctaimed in tite 
present application. 
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Specifically, Murphy et al. proposes that peptides corresponding to portions of the amino 
acid sequence of G-protein-coupled receptors, or peptides somewhat resembling such portions, 
will mimic the receptors and bind to ligands of the receptors (see, for example, column 6, lines 43- 
46). Murphy et al. proposes that these peptides will "modulate the binding of GPR ligands to 
GPRs, such as inhibition or enhancement of binding" (column 8, lines 35-38, emphasis added). 
Murphy et al. offers no guidance as to how to select peptides for either inhibition or enhancement 
of binding, and certainly does not teach that peptides derived from a transmembrane domain of an 
integral membrane protein will act as antagonists of that protein. 

Further, although Murphy et al. proposes as an object of the invention that GPR peptides 
can be used as potential modulators of G protein-coupled receptor function , Murphy et al. shows 
absolutely no evidence of any effect of the described peptides on the function of any G protein- 
coupled receptor. In fact, Murphy et al. shows no data at all involving anv G protein-coupled 
recqrtor. Therefore, Murphy et al. do not disclose specific inhibition of any G protein coupled 
receptor activity, and certainly does not teach that peptides derived from a transmembrane domain 
of an integral membrane protein will act as antagonists of that protein. 

The single example in Murphy et al. (columns 37-39) describes the binding of a peptide 
derived from the dopamine D2 receptor to radioactively labeled spiperone, a ligand of the 
dopamine D2 receptor. The preparation did not contain any D2 receptors, and neither receptor 
binding nor receptor function was examined. There is, therefore, no demonstration of any effect 
of the tested peptide on receptor function, and it cannot be concluded from this experiment that 
the tested peptide would have affected ligand binding or receptor function in any way. Therefore, 
Murphy et al. do not disclose specific inhibition of D2 dopamine receptor activity, and certainly 
does not teach that peptides derived from a transmembrane domain of an integral membrane 
protein will act as antagonists of that protein. 

In contrast, the present inventors have shown that antagonism of an integral membrane 
protein receptor is highly specific to the transmembrane peptide of that receptor. At pages 37-38 
of the present Specification, an experiment is described in which it was shown that the human 
dopamine D2 receptor is disrupted by a D2-TM VII peptide (page 37, lines 10-15), whereas the 
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dopamine Dl receptor was unaffected by this D2-TM VII peptide (page 38, lines 2-5). The 
dopamine D2 receptor was also unaffected by a transmembrane peptide from the a-adrenergic 
receptor. 

Furthermore, the present inventors have shown that a dopamine D2 receptor 
transmembrane peptide acted in vivo in rats as a dopamine D2 receptor antagonist (see, 
particularly, page 40, lines 13-15), whereas a transmembrane domain peptide derived from the 0- 
adrenergic receptor had no antagonist activity (see Figure 3, panels A and C). 

It is clear from reading Murphy et al. as a whole, and considering the range of peptides 
which are proposed for use, that Murphy et al. failed to conceive of the specificity of receptor 
antagonism achieved by use of a transmembrane domain peptide of the receptor itself, but not of 
related receptors, as disclosed in the present application. Indeed, it is unclear from Murphy et al. 
whether such peptides would be expected to cause inhibition or enhancement of receptor activity. 

In addition, not only does Murphy et al. suggest using peptides which comprise an 
algorithmically-devised consensus sequence reflecting the various transmembrane domains of one 
particular receptor, Murphy et al. goes further to describe consensus sequences reflecting the 
transmembrane domains of different receptors within a group of related receptors (e.g. Figure 5 
shows a consensus peptide reflecting a mixture of the transmembrane sequences of the dopamine 
Dl and D2 receptors). 

Murphy et al. even suggests, at column 17, preparing consensus polypeptides across 
several, perhaps as many as 500, G-protein receptors. If one cannot produce the specific 
antagonism of a D2 dopamine receptor noted by the present inventors by use of the 
transmembrane domain of a dopamine Dl receptor, one certainly would not expect to be able to 
produce the specific antagonism of a receptor by using a blended amino acid sequence across 500 
different and totally unrelated G-protein receptors. 

Furthermore, Murphy et al. actually suggests, at column 9, line 66, to column 10, line 5, 
that "a 'GPR polypeptide 1 of the present invention includes polypeptides having a 'GPR amino acid 
sequence' which substantially corresponds to at least one 10 to 50 amino acid fragment and/or 
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consensus sequence of a known GPR or a group of GPRs." It is later suggested only that the 
GPR polypeptide preferably "substantially corresponds to a transmembrane domain of a GPR or 
group of GPRs as a consensus sequence" (column 10, lines 10-13). 

The present inventors have shown quite clearly that the specific antagonistic effect on 
receptor function of the present invention is obtained using transmembrane domain peptides and 
cannot be achieved by using peptides "from other portions of the receptor molecule. For example, 
in the experiment described at pages 37-38 of the present application, it was shown that the 
human dopamine D2 receptor was disrupted by a D2-TM VII peptide but was unaffected by two 
peptides from cytoplasmic domains of the D2 receptor. 

Therefore, taking the teachings of the Murphy et al. reference as a whole, one skilled in 
the art learns that any segment of any GPR protein, or any consensus sequence representing a 
blending of anything up to 500 different G-protein receptors, can be used to interfere with ligand 
binding to a receptor. Yet there is no demonstration in Murphy et al. of interference with ligand 
binding to a receptor by any described peptide, far less any demonstration of what effect such 
interference might have on receptor function 

There is nothing in the teachings of Murphy et al. of peptides selected from any portion of 
a GPR receptor, or of consensus peptides blending the characteristics of up to 500 unrelated G- 
protein receptors, to bind ligands (with no described effect on receptor activity) to suggest the 
specific antagonism of a receptor's activity by transmembrane peptides from that receptor, or 
fragments or substituted variants thereof, as described and claimed in the present invention. In 
fact, Murphy et al.'s description of peptides selected from any portion of a GPR receptor, and of 
consensus peptides mixing the sequences of large numbers of unrelated receptors, teach away 
from the requirements for specific antagonism of receptor activity, as described by the present 

inventors. 

For anticipation under 35 U.S. C. 102, the reference must teach every aspect of the 

claimed invention either explicitly or impliedly. Any feature not directly taught must be inherently 
present. MPEP 706.02. A rejection based on 35 U.S. C. 102(b) can be overcome by persuasively 
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arguing that the claims are patentably distinguishable from the prior art, or by amending the claims 
to patentably distinguish over the prior art. MPEP 706.02(b). 

The presently claimed invention includes a method of treating a disorder for which 
administration of an antagonist of an integral membrane protein having at least one 
transmembrane domain is indicated, comprising administering to the mammal an effective amount 
of an antagonist peptide consisting essentially of at least four consecutive amino acid residues 
from the amino acid sequence of a transmembrane domain of the protein to specifically inhibit the 
activity of the integral membrane protein. Murphy et al. does not teach this method. 
Specifically, Murphy et al. does not teach that peptides derived from a transmembrane domain of 
an integral membrane protein will act as antagonists of that protein and may be used to 
specifically inhibit the activity of the protein from which they are derived. 
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SUMMARY 



Claims 18, 20-37, and 60-65 are pending in the application. Claims 18, 32, 35, 36, and 
62-64 are amended herein. The Specification is amended to correct typographical and formatting 
errors. Applicants submit that no new matter is added by any of the amendments. 

Applicants request that the Examiner reconsider the application in light of the foregoing 
Preliminary Amendment and Remarks, and respectfully submit that the claims, as amended, are in 
condition for allowance. If, in the Examiner's opinion, a telephonic interview would expedite the 
favorable prosecution of the present application, the undersigned attorney would welcome the 
opportunity to discuss any outstanding issues, and to work with the Examiner toward placing the 
application in condition for allowance. 

Applicants believe that no additional fees are necessitated by the present Preliminary 
Amendment. However, in the event that any additional fees are due, the Commissioner is hereby 
authorized to charge any such fees to Attorney's Deposit Account No. 20-053 1. 



Respectftilly submitted, 
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